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Abstract of JP2003087556 

PROBLEM TO BE SOLVED: To provide a 
color signal correction circuit capable of 
obtaining a color signal having sufficient 
resolution, and an image reader. 
SOLUTION: This color signal correction circuit 
has a first converting means to which pixel 
data of three kinds of color signals with 
different color components obtained by 
processing an output signal from a one- 
dimensional image sensor device and pixel 
data of a monochrome signal whose resolution 
is higher than those of the color signals are 
inputted and which converts these pixel data 
into data representing color characteristics, 
and a second converting means for inversely 
converting the obtained data representing the 
color characteristics into pixel data of the three 
kinds of color signals again so as to make the 
resolutions of converted color signals coincide 
with the resolution of the monochrome signal. 
This image reader has the color signal 
correction circuit. 
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h 3 RORi^ 3RE, 3 GOJkZfS GE, 3BOW3 
B E <hx 2f@ (2^^>^;U) (0CCD7tD^y7h 
UyX^4ROW4RE, 4G0^4GE> 4BO 
&tf4BE<h. 2® (2^*>*ju) flDUiryhy— h 
5ROM5RE, 5GOM5GE, 5BOW5B 
E<hx 2<@ (2^*>*M <Dt7^>7\Bl&6ROJ&Zf 
6RE, 6GOSr;6GE, 6BORr;6BEt, 2m 
(2^*>*)l>) <D7>~/7 R OJkZf7 R Ex 7GO^ 
tf7GEx 7 BOW7 BE t$flT^5 0 

[0004] ^43, roj W4$nT^5 

Rx 2Gx 2 B B-0>;7;* b^<*— K<D 

H7W2R, 2G, 2 B tc43tf*ffi»#S<E>:7* 
[0 0 0 5] #7th^t-K7K2R> 2 G. 2 

th^t-h7K2R, 2G. 2BI«n^n> ± 
^T^e. 7^h^t-K7K2R, 2G, 2B 
[0 0 0 6]§7thy<t-h7K2R, 2G, 2 

Basmffuu y-ha»iifsH-R, sh-g, 
sH-Bii^CTittic^o^ a^s-r^s^ hy— 

b3ROx 3 R Ex 3GO, 3GE, 3 B CK 3BE5 
iMT, »*«"cCD7tD^>7 hl/yX^4R 
O, 4RE. 4GO> 4GE. 4BCX 4BEI:^fT$ 

[0 0 0 7] SCCD7tP^>7hl/yX^4RO, 
4RE, 4 GO* 4GE, 4BO, 4BEIt &ff2*l 

( i ^Tzmmm^) tuxm^-r^o c©bl #;7*b 

^-f*-H MS) *<Dfi^#te©HSfc#»*#;itt 
V>J:3IC, Ut^hy-h5RO, 5 R E x 5GO, 5 
GE, 5BO, 5BE^LT, 'Jir7 hffll^tlfci 
£*®BS®ft«**tHA3ft«. ^co^x &^>^[h} 
B6RO, 6REx 6GOx 6GE, 6BO> 6BEC 
«t^T^7>^n, ^e>(Cx MT57>^7RO, 
7REx 7GOx 7GEx 7BOx 7 B E let r> Xif*l 
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*t£tfLT*^r01 8lC43^T. 4 7-f>CCDgSl 

[0 0 0 9] Z<Di£MM<Dm&, 3MfeR, G, B/BCD 

[0 0 10] ft>*;«0«*3!tiftR«'tf, #B* 
K«t««CD«iail*«. ±J£Lfc3 7^>CCDggl 10 

[0 0 1 1 ] C^)47^>CCDgIl -4K43^T 
fc, y* h7H 2R, 2G, 2B. 2B/ 

[00 12] i^Tf, HWJ*fK©«^«a:i:tC 

[ooi3] ±^u^3 5>f >ccDgn -3&mm 20 

FlC^TfcL #6tl&3Kfefl'-% (R> G, BUS*) 

^«y^p<i^^iT#T, *©a©aatffo 

[0 0 14] cni:»UT, 4 7^f>CCDgll-4 

«S*ffV^ ^y^D^r— KTftt^/ ^DOiB««IS#l 30 
[0 0 15] 

[0 0 16] 3^-f>CCDlSgl - 3K£5(^Tte* 
R, G, B©3tfilt»S:IR$^fi7>f;^TO7E«g 

StlTV**. ^Vfttb. 37-f>CCDggl-3^ 40 

[0 0 17] Z.tl&mK£v t~?Z>£* &7*hy-<X 

-K©§3tffi«£*£< ufcw-n«fcs&v>. strait 

[6j(Of£lS>iS£^y ^Dt- K4W«irUfct*«ctt. 
**^*3ttffi«^fc»«c*7--lilJl3VfiT-r*. 
[ooi8] : e— kk*wc, §fi7^;p 

[0019] set, 3 7< >ccdssi -~3&mm 50 
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fto^wfozme*. r, g. &m(7>y* by^*— k 

[0 0 2 0] ?£*0D4^-f >CCD3£gl - 4 IcAUT 

tt, 3g(feR. G. Bm<o^tm&»M0L\zm?L. ^J? 

u (B/W) «0)JI£«*«l«*#-ra2:i:*#ltU, 

«037^>CCDiil-3(^l/ 
4) , -€-<&JI6*, 4 7<>CCDgll-3ifr©«^ 

[0 0 2 1 ] £tt£[eIieL<J;5£-r£>£> #^-^E-K 
B«©H»»fP«cfil^H *STS <h v> 5 HHd*± D £><> 

[0 0 2 2] 47-f>CCDgIl-4^1ffll 

[0023] ij^— ^e— HT©9J***rfij©ifi 

ftR. G, B(D«^^ffi^L^:2l3S"e^^>(D-e, If0 

[0 0 2 4] K±©jftJr«*iftStlfct>fl!)T 
* ^-B«£--»<!:itt«>* ^-m^ffilE 

[0 0 2 5] 

«>, JglO*36WO*7-fi-^ISIEIsIiStt. (1) 1* 

y- zy± >itss^ 6 od m ^ m-^^s $ ntf s 
f-^i:»t§^i«ftfg<h, (2) »stifcfi 
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[0026] m2<D*mm<D'mmmm&m\z* mw*& 

Tv (1) _hfHl*7n-f ^-v ? ir>-y-^M!C^U> ^7 

(2) *lo*58W(D*7-«#»iE0ISt«r*-r*C 
[0 0 2 7] 

[%«o$fi^iS] (a) micomt&mm 

acorn i (D^mmm z mm * u &** 6 »iE-r * • 
[0028] (a- n'gi (D^ffimmnrntii 

BUI Sg 1 ^^Jfi^^OI®*^^ScO«fi£$r^-r ^ 

[0029] si ici>^r> m i (Dmmmmom&Wim 20 

13, S/x-^ >^*iIE[Hli&l 4. ^-f>ra 
1ftjEKB]ttl5, SBlo*KS»«ia)*^-e^llliElilBl 

6. s;**u 1 7. m^^H^sa^tugsi ^-r 

$>y»4@Bl 9, fflflffi (CPU) 2 0. *^EU 2 
[0 0 3 0] MflPSB (CPU) 2 OH *^ED 2 1 Kite 

[0 0 3 1] Zl > h n-;k^*;i/ 2211 # ^ — — H 

Z>o «»*KlMel&2 311 ^f?S?2 O^f&WTT?, M 
>/2 4H fg]SPSB2 0<D$TOTT. S«»cafiX«BI 

[0 0 3 2 ].^ ct, -cd^ i (Dmmm^m^. mut ^ 

[0 0 3 3] ^-f >^»*lslB 1 9 H MOSS 200 
tt»T"C. l^^-yt>itgll K T^D^® 
S0&12. 7^D£V5^*;i^t£0i&l 3. S/ X - 
^ >4*fiiE[El»l 4. 5< >H*t]ElEH»l 5. — 
fi^iElHlKl 6, ^-y^t'J l 7t&Z\Z%iTZ>2'1 
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[0 0 3 4] 1#tc< *->*-fe>1^Jfil 1 H 121; 

g, Bfc"3irvTi4*ti-eni ^*>*;k ^/paiz-D 

[0 0 3 5] jj^^-Kch^/^Dt-Kt^ 

><h5:i^iT (^oofAT) r-±a?mmm&\zAtj 

[0 0 3 6] T^a^jgiaiHiKi 2H 5^*>*;Mfc 

n (Tj-nt/m^) tt^v* &m^'^£&r?z><D\zmv 
frmmz-rzTi-uzfmim&ft 3. &?-^>*)v<Dmf& 

[0 0 3 7] 7^a^/^5^;l^&[5|S&l 3tt v 7^" 
Di/M3llHlKl 2^6ffl*$nfc3BfiR, G, B<7)^! 

£k ty^D(D2ft>^ (CDflSfc^) H SJfif 
Z>£o\Z7* h^t-K7H«)tSSI<J!)7t 
-f F**S<Z>^ir>*;i'4:» 7th^t-h7H 

^T430, ^cDy^D^/^^;P^lHlSSl 3 tc^Vi 

[0 0 3 8] v^a:-^ >^»iEllIKl 4«. 3J!^fi 
R, G> B^y ?u<D?z;*)),mmzttL,, 7*hy 

^ffiiE[Hlj^l 5fc^x-6t>(DT^^)o 
[0 0 3 9] ^-f>PfllfjEIsIKl 5tt. 3j^feR, G, 

IT, ->x-^^ >^«IEIhIK1 ■4j^p.o(H*i#l:» 
it, ©J^aE^r^tcsMfeR, G, B^^ry^D<0^< 

SSI 6l;M^t)©T$»5. 

[0040] c:t, mi<Dmmmm<Dm&. y^>m 

1fStll*5, tJ7-<Dmtl (Rttl^, Gtb*, BUS 
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ij) aum <i^>#) fcsn*m»c* y ^ D(£>tts 

* (B/wa*lR^B/Wffi^2) (2^> 

[0 0 4 1] *^-«#*jEHttl 6tt. CL<Z>Sflltf>§Si 

[0 0 4 2] ft^-gJfttiEEMBl 6 tt, ^ZZ^Zlif 
Ttatg-r^^^-r^O, 9-f>B*|jElBlttl 5^5(0^ 

153»6g>3gfiR, G. B<Pfflftfi#A*#^S<Mfeg 

M A H 3 0 0dpi 7— £ 6 0 0 dpi 

[0043] ^-y^^uun mmmm^mmmn 
[0044] ai^^iii^stta[Big& i8n * "y—m^ffi 

iEtsiKl 6*>e^S^*sn&H«fi-if-*\ 
U 1 7fc— filMAStu ^-y^^U 1 7*6K*aa* 
^ilMKSll 0rt>6<Z>fflrt»5C 

MM@i o^M^-^^^^jcta^^nT^^^ 

[0 0 4 5] 02H Xl<Dmte»to<Dl % A7C'i*—5? 

SELfca*«fc«*H3 0RCXH3 1 fc©H— , 
ihfcttH— . »I&^$#LT/tLT^-5o ft:*, 13 2 40 

1 ^y^lT^nT^S. 
[0 0 4 6] 02l:^^T, l&TC-f ^-vir>-9-SS 

i ltt, 3^feR, g. B«oDia«si«i«flci. t;^ 

[0 0 4 7] 3MfeR> G. BfflOHftttttMjftR-C-n 
-6*U 7th^*-H7W2R, 2G, 2Bii, > 
7h^-h3R, 3G, 3B£, CCD7tD^>7h 
UyX^4R, 4G, 4B£, U it >y hv^- b 5 R . 5 
G. 5B(h, ^^>y{nl^6R. 6G, 6Bt, 50 
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7R, 7G, 7B<i:$ft^ 

[0048] ^fc, =ES{?nm<Dm*LW8Lmmt* 

h^t-K7H2B/W<i:, 2fi(2^>*JW 
0y7 hy- h 3 B/WORtf 3 B/WE 2m<DC 
CD7tP^>7 h IsiSTs? 4 B/WORr/4 B/WE 
<h. 2ffl(0Uir , > h-ir— h 5 B /WOJkZf 5 B/WE 
<t> 2m<D??>7®&6 B/WO&tf6 B/WEt, 
2m<DT>-77 B/WOStf7B/WE t^tt^. 

[0 0 4 9] y7hy-h3B/WO, CCD7tP^ 
->7M/^4B/Wa 'J-fey h^— h 5 B/W 
O, ^7>yHIIS6B/WOW7>y7B/WOH 
7* h?<*- F7W 2B/WtC*tt*i5f&#@(7>:7 

hy-h3B/WE, CCD7tP^y7hl/yX^4 
B/WE, Ut7hy-h5B/WE, ^^>^IhJ^6 
B/WEM7>y7 B/WEte* 7^h^t-H7 
2B/W(c*tt^ffi»SB(0^^ h^-f^-K(7)^ 

[0 0 5 0]^, 7^h^t-K7l/^> >-!7b^ 
- K CCD7tD^y7hl/yX^, Uty h^- 

[0 0 5 1] G, B^GD?* h^-f t~K7 

H2R, 2G, 2 BStX^y /7 D ^(0^^ h^-r^— 

§7th^t-H7H2R, 2 G. 2B, 2B/W 
©-fc^-^-f > (ljflt«»TH«) PbIc^^SI^^o 

[0 0 5 2 ] 31§CfiR. G. Bffi©7tb^t-K7 
K2R, 2G, 2BM : E7^P^©7^-h^*- 

[0 0 5 3] ^CD^1<7>^^^^^ 3MfiR, 
G. Bf©7th^t-K7K2R, 2G, 2 B CD 

7* h^<t-H7H 2B/W(0§7^ hy^t-F 
(£>S3fcffiSMU /4td&2*rrv>£>o ft:*. 31fiR, 
G. Bi(D7thy-ft-H7K2R, 2 G. 2 BCD 

r, g, sm<D7x b&'f bo&ytmz, ^espa 

T, t;i7Dffl(D7*h^t-H7K2B/W07 
* Kfttt, 3igfeR, G. Bm<D7* h¥-X 

*-K7K2R, 2G, 2 B <D7t h ^-f HI&CD 
2St&oW§. 

[0 0 5 4] ^Ac, ±SBLfc^< ^>^^IeI8S1 9^ 
b l^TC-T ^"> ? -fe>+hlSMl 1 ic^^ns^-r ^> 
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[0 0 5 5] 3gfiR, G, BfflOy7hy-h3R, 

2G, 2B0f8i^CCD7tn^y7M/yX^ 
4R, 4G. ^BiC^fT^^^^t^^T^v^ h}§ 
^SH-R, SH-G, SH-BH^ (DfcOD£& 
^nilWLT, ^;^Dffl(D2i0y7hy 
3 B/WOftr/3 B/WEtC^jllC^-x.^tl, :7* 
h^t-h7H 2 B/WCD^«m?W^CCDT^P 
tfls? h U>>X* 4 B/WOS^4B/WE tC^fr^it 
^CiSrJg^-T^v^ hfg^fl^SH-B/Wte. _ki£ 10 
Uc3Efiffi(Dy7M&^<l§SH-R, SH-G> S 
H-B<Dl/2<2^#)<0fc<a£&^T^£ (3B£lT£>|II 
7 . 

[0 0 5 6] ^tlCWtT, CCD7tP^y7hl/y 

iTCDCCD7tP^y7hl/y^^4R, 
4G. 4B. 4 B/WOS<^4 B/WE fC^jl&fc 

[0 0 5 7] ^Ji<D£5& i:*7G-f — yt>^gl 

1 *-^-fe>-y-i£«l l'v^X. 20 

mmi ifr$<D*:/?n\z&z>mt}mn (B/wa^i 

^B/wa^2) <Z)«?#g*^ ^jg^ft&tXs'J^lE 
T^rRj^lC #^-lC#£ffl^*f (RHi^ GtB^> B 
Hi*) <D##^<D2fgKftoT^£o 
[0 0 5 8] ^a^tf, : e7^nffl©7^ h^t- FT 
W 2 B/WCD:?* hy-Y :*-K8r (IXft) ^7 5 0 

RttJ^J. Gffl^J, BtiJA(i:UTl-3 7 5 Of@07t 

B/WHlAl(i:lT> 1. 3. 7 4 9 9SB (^gC 
#B) CD?* h^-f K(Z)ll»»«f^lB»:ai*$ns 
B/WtB*2 <hUT, 2. 4. 7 5 0 0# 

Y (2k, j) =K (2k, j ) 

Y (2k+l, j ) =K (2k+l, 
C r (k, j ) 

= arOR (k, j ) + agOG (k, 
Cb (k, j ) 
= arlR (k, j ) + aglG (k, 
=ES 9 O«#Ktt*<0**l»««* Y £ LTSp ZL 

~c%z<d~c. A*$n^y ^a<i-^K (u.j) =k 
(2k+i, j) * (2) j&z'&ommmnY (2k + 

1, j) <b IT, RGBmmmffilE\B\&3 llZAtr?Z> 

A^^nrc^y^a^^K (i, j) £i 

■*i8Ay77 3 3**LT1M»IB«:»»S* 
^^tt (1) jKKft^JWftfi^Y (2k, j) £RG 
B#»£*tiE[EJ&3 1 ClttfTSS. 
[0 0 64] (C r : R-Yj£#) 

2 (DfeMfi^- (Cb :.B-Y«») /^ftJCDcfc? fC, 50 
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SH-B/W^ 3JKfiffl<&>':7 h#<fr«^SH-R, 
SH-G, SH-B01/2©H)BiSoT^©^ 
B/WBft l Jktf B/WIH* 2 MtMtffomftiUA 
tftot^St*!:, Rffl** GUI** BtHAtfttlZfe 

[0059] Hsu « 1 (Dnmrnmo* ^-«#«je 

[0 0 6 0] El 5 tC^V^T. 13 ^— «*MfluElEl8& 1 6 
C r Cb||Laj[E]i83 0. RGB^«JgffiiElUgS3 
1 > /^* — jrfltfiFjt^ELI 3 2, 2<B0 1]11^j1MAu/ 
773 3^34, MrAc. ^-^izu^ 3 5£*rr 

[0061] _ba>bfc^-r>p«i«iEtiissi svmmtzjz 

0. ^^-^ffiiElHlgSl ^6 (A) RZf 

(B) ic^T^a^lS^lcfe^^y ^nt®^^— 
(i, j ) 3ig*6lIj3§^-*R (k, j) , G 
(k, j) . B (k. j) t*t, ^m(C*f-T^^X^X 

©T^^©T, 3MfiI*T-^R (k, j) . G 
(k, j) , B (k, j) ffiKfl^tVX\f^^\Z\^ 
^DlC^l^TfcL K (2 k, j) (2k + 

1, j) a*A*£*i£o 

[0 0 6 2] C r CbUffl[el&S3 ORt/- TjCO 1 
IA7 77 3 3H (1) 5£— (4) ^TYCrC 
b^&Srfr 5 3* f^:^^. (Y) , 

JglcDfilHr$t (Cr : R-Y*£#) Xtf».2 ©feJS« 

^ (Cb: B-Yj5fc#) fcjeftrafeeo-c**. 

[0 0 6 3] 

- (1) 

j ) ■» (2) 

j ) H-abOB (k, j ) - (3) 
j ) + ablB (k, j ) (4) 

%fc, (3) jzrzs (4) ^z^Lfz<ko\z. mmm^ 

ifltKTh, 3IfiR, G. BOimm^ZMtiSLTZZt 

Cr Cb»liilHltt3 Ott, 
U 3 2\zmtl*£tlT^Z>rt : ?*— ^arO. agO. abO. 
arK agh abl^m^X. (3) SiS^ (4) 5£<Dg£ 

cr (k, j) Rzfm2<D&mmnv>mm7-*cb 

(k, j) £#TRGB#»ffi*iiE®&3 1 JCA*T 
[0 0 6 5] R G B ft ttftffilElBltt 3111 ( 5 ) St- 
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(10) 5£K«£^ RGB»ti^f¥lT, 

fa^vm&m immm *&®fz3i£&R t . c , * 

R ' (2k, j ) = K (2k, j ) + 
G ' (2k, j)=K(2k, j) 

+ brlC r (k, j ) + bblC r 
B' (2 k, j ) =K (2 k, j ) + 
R' (2k+l, j ) =K (2k+l 
G' (2 k ■+ 1 , j ) =K (2k+l 

+ brlC r (k, j ) +bblC r 
B' (2k+l, j) =K (2k+l 

m%\<D£o\z. m&m^ (y=k) , mi<D&mm^ 

(Cr) R^2C0feilfi^ (Cb) &3M&m^ 
R' , G' . B' IC^ftt^ui^tf^, vLCDlfll <£> 
^iS^IS{C^ViT«. (Y = K) 

0>MRKtf& 1 0fi%1B43- (Cr) RCJCJB2<0fiSS«^ 

(cb) (D^m&jjfa&mmik&m-efc&zt&wm 

^faommwtz. xmnDnmm* (y=k) tuc 
mm& \z~? z> & ? \z v x v>s o 

[0 0 6 7] ±3$bfc (5) 5S— (7) ^tmk<D 20 

3HCfe<I^R' > G ' > B ' £«t?S0|ft«Bfc:iiHRtt 
gCDf-^Ofttl^T^O, ±2ib£: (8) (1 
0) 5£tt. ^&*&<£>3l!|Ceft#R' . G' , B' {C43tt 
^^PRSeiCIii^fiM^^-^^di^^O^ RGB 
#lfeft*tIE[Hj&3 1K*> Cin^ (5) (10) * 

— ^ffff^^U 3 2CM$nt^;t7/ 
-^br(h brk bbO> bbl*fflViT«ff3£W^»»-r 

[0 0 6 8] RGB#M&g*SlE[Hl&&3 1 tt, (5) 
(7) aCK:«oT#6nfc«»*BiCiii*tt««)3JRfi 30 
fg^R' (2k, j) % G' (2k, j) , B* (2 
k, j ) *"t—9^V9$ 3 5 \zmi COMAA^l/T 
(8) (1 0) S^oTi^^c 

^R#mc®ig&©<D3Ij§Cfe{i^R' (2 k+ 1, 
J ) * G* (2k+l, j ) , B * (2 k+ 1 , j ) 

SS-frT. T-? J £U?*3 5\zm2<DM9l\J3£VT 

t^*^. ^/^n«^K (2k, j) . K (2 
k+1, j ) £#^-{i-^*SlE[H]3&l 6^6Hi*t5i 40 

[0 0 6 9] "t— &±:Ut7&3 5te, ^<^>^^{§I 
88 1 9 d^©^S*|fi]©I*fil^R^ilMi^ 

(@5TOOdd/E v enlMMgBiJA«£Xe) iZffo 
t5&#@T*taR' (2 k+1, j) > G' (2k + 
1. j) , B" (2k+l, j) SM?U {BffcSET 
teR' (2 k, j ) % G' (2 k, j ) . B* (2 k, 

j) *a«bTta*-r*t>©T*s. 
[0070] (a- 2) miommmmvmft 
k\z, m i (Dmmmm<om»mmmm 1 o on^^i^ so 



*B' £#£*>GDT&£o 

[0 0 6 6] 
brOC r (k, j ) 
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(5) 



(k, j) - (6) 
bbOC r (k, j ) - (7) 

, j ) +brOC r (k, j ) - (8) 
, j) 

(k, j ) - (9) 

, j ) + bbOC r (k, j ) - (1 0) 
«o WTTH tJ W(DW)i¥$:tp<i>\Zffim-r 

[0071] mi iz^mmmmstm 1 o c^^t, 33 

»85 2 0tt, hD-;i^*;i/2 2^£, 
JTSii-fctK «t#t^KBilEl&2 3lC<k-3TK««»** 

l 1. 7tn//JftIliKl 2. T^n^/^>^;i^i& 
5V >^1SIEI§HS1 4* ^OMJfiE 
OKI 5. ^^-ft-^ffliElHlgSl 6. "C— 5>jH&y i 7 

[0 0 7 2] ^43. tt»««*^*ttS»l*ac*lRl(3!)» 
[0 0 7 3] ^^>^4Ih|»19H l*7C-f;* — 

^t^sai ncMtm E7&ixs8co^-i'^> 

^^-Hc^-TJi^&S^ hf&^m^SH-R. SH 
-G. SH-B, SH-B/W^D ^ft^^'Jir^ 

[0 0 7 4] l^CTC-f ^-^t>t)"SHl 1 
31gfeR, G, Bffica7^h^-ft-h*7^2R, 2 

g. 2Bicjt«3t«fc:j:D*aanfc««rtt, s^m* 

^SH-R, SH-G, SH-BC^, 2^:7 h^r 
-h3R> 3G, 3B^bTCCD7tP^>7hl/ 
vX^4R, 4G, 4 BfC^^f^n, PUytrm^lZVt 
ot> 7^h^t-K7K2R, 2 G. 2B#*0 
««*«UTl>*JBIBrt'C. CCD7tD^f 
y7hl/yX^4R, 4 G. 4 B^6 U T^JCM*^ 
n, ^O^. Ut^hy-hSR, 5G. 5B, 
yielK6R, 6G, 6B> 7>y7R, 7 G, 

Mix, 7^-py«aiaiBi 2i:^sn§. 
[0 0 7 5] ^8tc^:TJ:3tc. 'J-tr^h^— 

h5R. 5g/5bi:ii zuypm^omM/vixm 

fimmizvwftiizn. &tz. ?7>7\E\m6R. e 
g. 6B\z\z. ?ny?mn<D^m^)\s*mm<D®:¥m 
mx?7> ^m^tf-s- x.bti> ^^m^tT^ni^fi^^ 

[0076] cmc^iT, >7um<D7* hy^f^t 



(8) 
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3B/WO, 3 B/WES^UT«M*»tf«S:i* 
ffl(D#CCD7tD^>7hl/yX^4B/WO, 4B 

SWF^rtT, SCCD7tD//y7M/yX^4B/W 

•?n. U-fey h<y-h5B/WO. 5B/WE, 
^Ih1¥S6 B/WO, 6B/WE, 7>^7 B/WO, 7 
■B/WE*JB**UT, 7tD^MiRl2l:*A6 

[0 0 7 7] ^rt, 5/7 hJg^M^SH-B/Wte, 
3Bfiffl0'>7HW«SH-R t SH-G> SH- 
B<Dl/2<DHJ«<Dt><£<h&oT^3cDX. 0 7 iC^f 

(B/waB*i&r^B/wui^2) Bj^iE^rn] 
■ iu>^iBMnfc3R6R, g, b ©mam-it-*. 

T^^MI^lc^&Sn^o fc*5, t/^P0)2^t> 
om^CD^— ^fT^n^o -^CD^. 3I£CfeR. G, B 

sac Starrs ^x—'x-f >^i«iEj&tft«*nT^«<>in 

[0 0 7 9] ->x— x-Y >^ffiIE[§J£&l 4*6c^m^m 
>B«jEIhIK1 5fc*(fvr. 3^feR, G, 

Bffl©7^h^t-K7W^ 2umv>y*y 

S*TT\ BJ^SE^^IC31ifeR, G, B^/^DCO^ 

^ (R, G. B) KltH>Ttt* BJ^*r^J^^fl[C0m 

[0 0 8 0] # ^-fs^*§IElHl&& 1 6 JC^V^Ttt, _L2* 
A*£n*r;*7^*-{§^ (R. G. B) IkZf 
=£S?nmn (K) (CMnYCrCbm -^cd^& 

IE08&1 5*6©3JSfiR, G> BOfflAll^tS 

G. BcDfl^ (#^-ft*t) 
[0 0 8 1 ] £<Dci;5ft*7-{I*lte, ^y^^t'Jl 
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[0 0 8 2] ^ ^7 d^n^E— HTC0iBlfttt®l!if^ 

i^7c-r^-^-tr>^si 1 *€>, *7-mn& 

[0 0 8 3] (a- 3) m<ommm»<D$b3k 
m 1 <Dmmmm<o* ^-mm$iE\m& 1 6 ^^-n^ii^ 

[0 0 8 4] ^ 1 cr>^J6^<D 1 ^CTc-f 5*fe>tJ-« 
■ 1 1 fccfctrVCtt* R. G. B(Dytf&tt&mVlZl±Z>& 

[0 0 8 5] 7* h^-f H<DS3te®8[ 

^<T=b, ^l7-ffl^7th^t-K7K0 

[0 0 8 6] Ikfe. t)?-m(D&7* hy-t^—FCDg: 

m*. ; Ey^o^--K-T?©BJ*aE#rti©afl[fc«u<b 

T#^>o tt, BJ^3E7&lRlCD^i!i«| 

[0 0 8 7] il<0cfc56:H— 5SS©fc*©iSHfiT«. 

[0 0 8 8] ^(C, ^7 ^-<I#*IEIiIK 16H 

[0 0 8 9] 2*>\z$Ltz. *?—me>&7*hy-f*— 

[0090] (B) &2<Dmmmm 

**wfc<t**7-flt-*»*iiEiaBsawii«»»ai 

g^^. fgl©*JS«IRt<Z)«iSjft*+^cKW-r*. 
[0 0 9 1 ] H9H S2 (7)^Jfi»SSTiBffl UTV^ 1 

SO* fBl©**»»fc«-&±aUfcH2 4:fl!)R— , *f 
50 J6»#fcttH-, J#M§SttLT*lT^4. 



(9) 
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[0 0 9 2] %£2<Dm:Ml&Wt\Z%Z> 1 'A7i4 * — ^ > 

v&mi it>, m&m&mmi oco^mz^-r^^ 

[0 0 9 3] m2 0^Jg^figffi$nT^'5 l^Tt-f 
>-yt/^gIl 1 H43^T, 3JgfeR, G. B/B(£> 
^7 :* h H7M 2 R > 2G, 2Bt>> ^/^D 

J80>:7* by-f*~ Y7V4 2 B/Wt), 3EfeS?7ft<E> 
(■*») »4W-fcfe;£*vr*tK 

[0 0 9 4] cntC^UT, 4lSg©7*h^t-K 
7H2R, 2G. 2B, 2 B/WK^tt^S^ * 

[0 09 5] £©»2<D*tt»M©»'&\ 94^>if9t 
£BB19 (HIM) *>&*>Y-MBfll«*tt* ^y* 
£ D coy- h mWmn S H - B /W/d? 2 0^ C & . 
3^fiCD^-hSI^fg^SH-R > SH-G, SH-B 

[0 0 9 6] 0 9C/TtMH ^y^D^Hfe^^^^ 

(-flTCfc*) T.**, A (G) , # (R) > * 
(B) C!>JBlcBJjta*l^<0«$*<*t>S<a:oTV^. 
[0 0 9 7] K±©J:-3lc. 4ia©7*hy-ft-K 

-s*fe>tfs«i i \z3$^x*>. mfcttfaiz. hi o 

l:*TJ:5IC, &7*h^t-K7K2R, 2 G. 
2B, 2B/W^>^-7^> (1jSC«»TH*) HQ 

[0 0 9 8] CC0 1^7C-T/-> ? 't:>1tgai 1 

fc:fct>Tt4, 3IC&R, G. Bm<Dy* h^-f*-K7 
l/^2R, 2G, h^-r^-— K» (HiSIR) 

tf^JtumcDy* h^t-F7H 2 B/W©7t 
h5^=J--H* (BXSc) k:«U^ox, ^JpumcD 

3C§CfeR. G, Bf©7thy-ft-K7l/ 
-T2R, 2G, 2B®«flt*ffi0U**tjftfc, ^$C#@ 



16 

R tffl*# l07*h^*-K*<D29 1 t > *;M* jffi 

[0 0 9 9] T&fr^ #Kft«^IC|IU, 25P^>^ 
;^y7h^-h3RO, 3GCK 3BCX 3RE, 3 
G E> 3BE, CCD7tD^>7M/yX^4RO, 
4GO, 4BO, 4RE, 4GE, 4BE, »Jty 
-b5RO, 5 GO* 5BO> 5RE, 5GE, 5B 
E > ^^>7 p IeISfS6 RO. 6GO, 6BO. 6RE, 6 
GE, 6BE, Rtf, 7>^7RO, 7 GO, 7BO. 
10 7 R E* 7GE. 7 BE*«K^6tlT^S. 

[oioo] 01 la. m2<ommmm^<Di^7c^ * 

— i^-fe>lM6H 1 1 <DWi^^94 a >^^^— hx 
[0 1 0 1 ] 94 5>y»*0«Sl 9 (HI Ml) 6 

i^7c-r^-v-fe>^-^@ i ifc^-^ti^ 3Me 

R. G, Bffl<D^-hlH»m^SH-R, SH-G, S 
H-Btt, =e/9um<D^— hSOWm^SH-B/WO 
/^<0 2ffiW/iJ$£WT**>(£T&D> *fc»-H9fC« 
Ufccfc^tC, CCD7tD^y7hl/y^^4RO, 4 
20 GO, 4BO, 4RE. 4GE, 4BE(:^t-5^P7 

[0102] *:<Dtztb. $>Z>mi£& ; y4 ><D94 ^>t? 
Tte, *7-X^/^D»coViTBI«ft:^-f ^>^X 
2^>*;KDft*§- (B/WHJAh B/Wfcti7^2, R 
HJ*1, Rffl*2, GHJfcl, Gffl#2, BUMl. B 

30 to i o 3 ] z<om 2 (o^mmmommmmmm 1 o \z 

[0 10 4] 7^D^jasteIgSl 2^7tP^/fy 
^^«0!813H 3MfeR, G. B<7)«-m#JcMU 
T2^^>*;KZ>jt!iaJS*WL. 7^-n^/^>?^;U^ 
^0gSl3«, 2 ^^>*;KZ>#Bft«« 

)M?>i£&mmzm&?z. y-ru^mm^i 2rzsy 
40 ^-p^/^^^eiiHiKi 3 iz&wz^s zummz 

[0 10 5] &tz, y-t>mi&lEmS6 1 5 3HCfc 
R, G> Bffi(D7tby>ft-K7K^ ^JZum 
<Dy* Y94*~ \*TV4 <om\fe&^fa<D&W<Dl®igkU 
^f*#«UT, '>x-T>f >^*tiE{Hlg£l 4^e>(0£B^ 

[0 10 6] ±»Lfc±7lC, 31§*fiR, G, BOOft^ 



(10) 
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f£> *>^-e*§-«IEteISgl 6IC<fc^T> @j^^r&itc« 

[0 10 7] JB 2 ^-«#4fiEig»l 6 

tt, ^n^(DfS«*W^bT> *7-m*% (3 Mi 

[0108] mi wz 2 <Dmmmm<D*^ -m^jffi 

IE[h1*&1 6<Opffl«jS^^-T^D 7^iT*0, mi 3 

[ 0 1 0 9 ] m 1 2 |jg 2 <D^MMm<Dj3?~- 

mm$IE®& 1 6 te. C r CbfftUlHlK3 0, RGBS 
«K*iIE[s]S8 3 1 , A7^ft^ ; tU3 2, ^-T> 

[oiio] ciciT. m2(ommmm<o^-f>mmiE\B * 

Y ( i , 2 k) =K ( i , 2 k) 

Y ( i , 2k+l) =K ( i , 2 k 
C r ( i , k) 

= arOR ( i , k) + agOG ( i 
Cb ( i . k) 

= arlR ( i , k) + aglG ( i 
RGB««af«iElHj»3 lte, /^^-^S^^'JS 
2iCfejW^tlTl^yt^^— ^brO. brh bb(h bbl 
&m^T, (1 5) 5t<- (2 0) i£\Zi£v. RGBM 

R* (i, 2k) =K ( i , 2 k) 
G' (i, 2k) -K (i, 2k) 

+ brlC r ( i , k) +bblC 
B * (i, 2k) =K (i, 2k) 
R' ( i , 2 k+ 1) = 

K ( i , 2k+l) + 
G* ( i . 2 k + 1) =K ( i . 2 

+ brlC r ( i , k) + bblC 
B' (i, 2k+l) = 

K ( i , 2k+l) + 

m%\v>&o\z. m&m^ (y=k) % mie>&mm^ 
(cr) w^2(D6Mf (cb) &3m&m^ 

*jfc»«fc**^Tau (y=k) oa^s^ 

®B*ft«W 1 OfiSfll* (Cr) RtfJB2 0ft«fi^ 
(Cb) ©^aEAlftoHKSkofSTftSCtfc^ 
L/> £&&0D3jD§Cft{I*tR' » G ' , B * |-;j3tt*»]j£ 
S^I^J^lJ^S^, (Y = K) trat 

[oils] ±3Sbfc (is) a- d7) sett, seai 
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*&§15te. *^-m-^«iElHl8Sl 6 \Z. mi 3 (A) & 
Zf (B) K^<k5fc|iafiU;:&£^:/ ^DB^T-^K 
( i . 2 k) RISK ( i , 2k+l) , 3MfeilJiJf3r- 
?R (i, k) % G (i, k) , B (i. k) ££3£fr 

[0 1 11]^, ty^Diir-^C^^T, 2^ 
-T>#K (i t 2k) &tfK (i, 2k+l) COl^^rA 
tL^^-i >P B 1ffiiE[El8§l 5(*3<7)^-f >*^EU 1 5 Acoflg 

>^<D^/ ^ni®^^-^K (i, 2k) RtfK (i. 
2k+l) 5 KbTfc&^o 

[0 1 1 2] C r CbSmiHlgS3 0 fcL 5«Stc£>A*>IIi 
3115*— *<h* /S^* — ^#?¥*^'J 3 2 Kffitg^nT^ 
<5/1:7;* — ^ a r(k agO, ab(h arh agl> abl£:/8 
t^T> (11) 5$- (1 4) SlC^-TYC r Cb^M 
fro hW&Z* 

[0113] 

-(11) 

+ 1) " (12) 

, k) + abOB ( I , k) - (13) 

, k) + ablB (i, k) - (14) 

(2fe\ZVfc) , G' . B* 

[0 114] 



+ brOC r ( i . k) 



(1 5) 



r ( i , k) - (16) 

+ bbOC r ( i , k) - (17) 



brOCr ( i , k) 

k + 1) 

r (i, k) 



(1 8) 
(1 9) 



bbOC r ( i . k) - (20) 

40 mm&Si<Oy £ —*<DWti&T?$>*). -h^b^c (18) SC 

- (20) sea. &&m<D3m&mmi' > c , b' 

[0 116] RGB#ffeg9fiIE[Hj&3 »^nfc« 

l&^-r>cD^ij^^4sor)3^^fe^g■^R , (i, 2k) > 

G' (i, 2k) , B' (i, 2k) ^^-^irU^^ 

3 5\zmi<DmviAJ]hL-c$-?LZ>tmz. n^ntz^ 
^c^-r><o@^>Ks<7)3lSfe^i^R , (i, 2k + 

1) , G' (i, 2k+l) , B' ( i , 2 k+ 1) 

50 7^>*^)3$*it\^ximfe&nmtdtr&&tt 



(11) 



ttR 2 0 0 3 - 8 7 5 5 6 
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@i2n *^-^E-Kic*5v^Tt>, mmm 
-rut>t>. "Eszammt d, 2k) , k (i, 
2k + n &*7-m^miE®&i 6^6ffi^-r^>«^ 

[0 117] ^-^ill/^^ 3 5H 9^ 5 >^^^0 
»1 9^6©W**5-f >©flf«©8ll9Jfi^ (01 2 T 
«Odd/Even7^f>aS'Jfl^i:MB) 
S^OTteR* (i, 2k+l) . G' (i, 2k + 
1 ) > B * (i, 2k + l) SlJRb, «*7-f 
R* (i, 2k) , G f (i, 2k) , B' ( i , 2 
k) £3«UTm^-r£fc<0T&£o 

[0 118] ^2CO^ffi^co^^-m^«IElHlK^ J E- 

[0119] (o m3v>nmwm 

BIT. *l(0**»«ico*it^*+ii>Jc«9i-r 

[0120] B14H C<Dfg3<2ft|^ffiT®;BUfc 
l*7c-f l KOi^tyDy^i 

t*d. si©*j6»»K«*H2£<oH--% a#«a» 

[0 12 1] »3©*J6»ttlC«*l*7C^^ — ^-fe> 
1 fe, mRWtttl 0±#fc»t*ttltt, 
* l co*HB»»© 1 2fc7c-f ^-vt>1tSIl 
fc, ±3£Lfc@llciFb;fcteg-r&*. 

[0122] m3<Dmmmmzmzi&7Z't *-v-t> 

-f*— I7K2R, 2G> 2 B<D^3£^fpJ<D^^ h 

y-r*— F* «*») ^tJ 9um<oy^vy^^ 

-H7K 2BXW<D^5lE^fSlCD^^ 

(■*ft) <^2/3lC^$nx^0. 3^6 
R, G, Bm<D7* hy-f*- FOS3tffi<Z>3£^fi*lRl 
©«H ^7 ^nJ8<£;7* hy-f*— F<z>3ftffi<z>^ 
^ffiJOf ^ O 3 / 2 gc^^nx^^o WAH 3E 
^S^f^tC^V^T, #5 0 0 0pm (4 0 0 d p 

i ) ^J9Uffll 5 0 OliiSf (6 0 0 d p i ) <om» 

[0123] aHeR, g, Bmt=E/ zumtoy* 
BJ^as^rpjic^^Tt), 3K&R* g, Bmv>y* 

[0124] 7th^t-K7K <D^*Sm^ 

a>m:*J«EEKL 3lgfeR, G, Bffl^^y^a^fera^ 
*Trifc<5. 

[0 12 5] -Ttttoft. DflWfc: 
■ U 1 ft >*^f ^©->7 hi*- h 3 R, 3G, 3 
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B, 3B/W, CCD7tP^>7hl/yX^4R, 4 
G> 4B, 4B/W, Utyhy-h5R, 5G, 5 
B, 5B/W, ^^>-/[HlSfS6 R. 6G, 6B, 6B/ 
W, Rtf, 7>^7 R, 7G, 7B, 7B/W*«»6 

[0 12 6] 01 5«> $30^1^^ l*7C-f 
S?-fc>1*g«l 101^^t^-f^>^ft-h 

[0 12 7] M^>^@K1 9 (01 #flg) 
io i:&^y~>Hz:>lH£Ml 1 \z^x_t>tiZ>. 3HCfi 

r. g, Bm<Dtr-hmmmnsH~K, SH-G, S 
H-Bfe. ^y pam&f- hMili^sH-B/wt) 

H«&t><&T*D» £fc> 01 5\Z*kVfzJ:?lZ, CC 
D7tD^>7hl/yX5'4RO, 4GO, 4BO, 4 
RE, 4GE, 4BEK#T^O^te5fcil&fc<Z>T 5 
-T&Jb^. 3HCfiR, G, BJB^y ^nffl<h~C 

^^3E76rrpJco«?#ffi mm$k ; y* h^*-H» a* 

[0 12 8] ±l©«fc5lC, 3lfeR, G, Bf 
20 ^P/8<hT^n^£&MKLT^£^ 'JtyHf 1 - 
h5R, 5G, 5B, 5 B / /W^^^>y{53SS6 R v 6 
G, 6 B, 6 B/WlZ^^&Mfflm^&mmTZZ.itlZ 

cfco. *3»<0B*««*. g, B^y^p 

[oi29]$3 (DmmmmcDmmmwLmm 1 o 

30 [0 13 0] ^-f >B*ljEiaJKl 5tt, 3I6R, G, 
Bffi©7th^t»K7K^ *c:Jtrum<Dy*b 

br> s/x-^>r >^ie[hi^ i 4^^>com^m^^^ 
it, wm&jimz3m&R* g, B^^y^nca^-f 

-f ^-^ir>-!tSgi i -9^«&<o*^— tts^^y^ 
1 <D§feffi^!&£teSfttK ^-f >|g«IEI!IS8 1 5 tt % ^ 

40 *2«»c-r-6*iiB«ai4*ff bfct^ 

[0 13 1] fi^«iE®»l 6tt. 3^^S7j^]fC 

^l^T, ^y^Pfs^Off^^W^bT. 3MfiR, 
G> B<7)m-^^«S^iS^^o -CD YCrC 
bSE*. RGB»*iftSIB*ffoT*«a*5eB»S}&« % 

^T^<DT, RGB*««C!)IBl:H ^tl^^r^ffiLT 
fTP. 

[0 13 2] #l7tte\ 016 (A) tr^-Tct^^Y 
(K) > Cr, CbCO^^, Kl<Dmm&mz*i'fZ>3 
50 M&R 1, Gl, B1H, K 1 v CrL Cbl \ZftT 



(12) 
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*aMe«T#». K2(nmm&mzMTz>3m&R 2, 

G2, B2H K2, (Crl+Cr2) /2, (C b 
1+Cb2) /2lC#T3i£^rC*tfK K3<Dmm& 
BlC»TS3SfeRl, GL Bite. K3. Cr3. 

c b 3 \z#r 

to 13 3] msconffiMmvjj^-mmsjEiEii&i 6 

^n$l^L&!M«SSl 0«cJ:oTt>. SSI l cd 
[0 13 4] (D) m<Dmt&j&M 

[0135] ±^m2<Dnmmmu. ^m^i^<Dm^ 

@i 4\z^-r^^-mnmiEm^mm^tc.h(D^:^i, 

[0136] i&tc'C*-: ^>-^mm^i, 
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